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The preparation process of crosslinked spherical chitosan bead for adsorbing dye includes the following 
steps: dissolving chitosan in acetic acid to form chitosan solution; letting the solution standfor 24 hr; mixing 
the chitosan solution and tripoly phosphate solution and letting stand for 4 hr to form ionized and crosslinked 
chitosan bead; adding sodium hydroxide and crosslinking reagent to produce chemical crosslinking to 
produce crosslinked spherical chitosan bead; and vibrating the solution in water tank at 25-55 deg.c for 6 hr. 
The crosslinked spherical chitosan bead is used in adsorbing great amount of dye in acid or neutral waste 



water. 
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M& jit mmm&, #ffi&m2.±&jiTmm&m5~m®miik(jpp-. 
ttipoiyphosph^mmm^umT'BMi'^mjiTMmm^; & 

m±^T^mjiTmmm^±it^mit&mm^miiJiTm 
®m&, %+&*iiQ\&.iMkto$&mi. ^iwifg^n 25.55* 

». 

2, fammmx \ mmz^mitjiTmm^mmnzyj^, 
±&zjiTmmmmTmm*o 

3, fom&mm* 1 ffi&zu%wftjiTmmm&wmmmzij&, 

±&;iT£8r&$^±ft = £®H8£z(TPP: tripolyphosphate)«F#iB£J5 

S^ 1 : /^^^S^ftl^ ECH (epichlorohydrin). 

8, 1 JffaiUilX«ft/LT*«B*iRW«!#*i^*. *4#ffi 

/ fe £±&:t£$#J&^GA(glutaraldehyde)o 

9, &&mm$. iJWJtiBlXRft^.T*«Bfti»»lfcfti^*. 
£^ : / fe £±j£:t&®ftJ&3- EGDE(ethylene glycol diglycidyl ether). 

10, 1 M«^!Jil2a:«<fcATIR»B»«RP»»!*4^&. ##tiE 

IK ««ft*J5* 1 ]Jf^ttX«{fcAT*»B*«R»»!«3:35 r ft» m'<£ 

&t>. ±&jiTmmm&^m:mTmtkm*&®&*uwffl&m&&w. m&m 

12, -ftmj&jiTmm®ftzij&, tt&m&MsTM&m* 
KhTmmmmTmm+m&jiTmmmm, n%±&jiTm®®m 
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& *l 3? # U 82/231 



a? 

ttffi£lW:i±i£;iTJ*»**^H2fc«»tfc(TPP : tripolyphosphate)*gft?g 

%*±&JLTmm®m^±& = m®®&(TW i tripolyphosphate)$M£ 

■ i 

#Jff&ffi;t±J£/lT£««F*^=SS«»&(TPP $ tripolyphosphate)i#M 

£Wfl^J«?tt£8AT*»B#; 

&4'±&/LT^f£^±i£Hl£l!8®&(TPP 5 tripolyphosphatc)**«^ 

JBMtt»-W«ia»** ; r(k**AT*«H»i 

25-55 j*ffl:£*«+»r-Ht«/ - 
J t *&±.&Zik&%.&M&$ ECU (epichlorohydrin). 
?' : £.±.&Z1k¥$Mfo&G GA(glutaraldehyde) 0 

is, uftmm* is m&z&m$.&tojLTmmmnzi3&:, nwfcftT * 

] tc ^.±^Zit^^^kM^ ; k EGDE(ethylene glycol diglycidyl ether). 

19, ti«^JH* \5ffi&z%m%®ftfl>T%im®nzij&, 

20, -ftjiTmmm&wfom, h£««;;lt*bm. 

$.mm%ECH , GA, egde£-, ±« ATBBB^R^J^iiffl^ Ktt* 

21, ft«ft«IB^20Jlr^ATXBBitc>RBM. KWIEft^. /LT£S8 
m^«S^^Ji¥^S^^:^ 680 *#. 
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m % 



(cross-linked chitosan beads)™*^* 

«t« mz8tm$&®z£i$.mo m?&* z&tmm 
^mfc%m£WzmmuR&i$,itt&zt5%>, mat, &x&m**&mm)A*w 

%tUZfo&, #18 i Allen, S.J., 1996. Types of adsorbent materials. 
In: McKay, G. (Ed.), Use Of Adsorbents for the Removal of Pollutants from 
Wastewaters. CRC, Boca Raton, USA, pp. 59-97 . ffl ffi 9g $ %. Pft 2f }£ $P 
Ramakrishna, K.R., Viraraghavan, T:; 1997. Dye removal using low cost adsorbents. 
Wat. Sci. Tech. 36, 189-196 Hot Y.S., McKay, G., 1998. Sorption of dye from 
aqueous solution by peat. Chem. Eng. J. 70, 115-124. jpjffl /LTM(chitin)nMi&M, 
#$J McKay, G., Blair, H.S., Gardner, J.R., 1983. Rate studies for the adsorption of 
dyestuffs on chitin. J. Colloid and Interface Sci. 95, 108-119 s£ Juang R.S., Tseng, 
R.L., Wu, F.C., Lee, S.H., 1997. Adsorption behavior of reactive dyes from aqueous 
solutions on chitosan. J. Chem. Technol. Biotechnol. 70, 391-399. ilfc^hik'S.^" 
±tyLVAZmkvi McKay, G., 1984. Analytical solution using a pore diffusion 

model for a pseudo irreversible isotherm for the adsorption of basic dye on silica. 
AIChE J. 30, 692-697. #ib2.%&&'&1iaTW%mffi&&ZJ3&i 

El-Geundi, M.S., 1991. Color^removal from textile effluents by adsorption 
techniques. Wat. Res. 25, 271-273 . 

Hu, T.L., 1996. Removal of reactive dyes from aqueous solution by different 
bacterial genera. Wat. Sci. Tech; 34, 89-95 . 

Low, K.S., Lee, C.K., 1997. Quaternized rice husk as sorbent for reactive dyes. 
Bioresource Tech. 61,121-125. 

Namasivayam C, Prabha, D., Kumutha, M., 1998. Removal of direct red and 
acid brilliant blue by adsorption on to banana pith. Biores. Technol. 64, 77-79. 

Tsai, W.T., Chang, C.Y., Lin, M.C., Chien, S.F., Sun, H.F., Hsieh, M.F., 2001. 
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Adsorption of acid dye onto activated carbon prepared from agricultural waste 
bagasse by ZnCl 2 activation. Chemosphere. 45, 51-58„ 

Aksu, Z., 2001. Biosorption of reactive dyes by dried activated sludge: 
equilibrium and kinetic modelling. Biochem. Eng. J. 7, 79-84 „ 

mm, ®R±&ffim&xzwm\mm%%&mmAzmn, mrzw 
2oo-6oog/k g w&wi^Mift^ 5o g /k g . @ mm® «r i^gi 

^TJtCchitin^^T^^Cchitosan^fflii+^r^.^^/LT^SlRrPlfR^ 

#W$P$M7.K:t;&*¥@ft. ATIKSI(chitosan)^-# 
^«^«ISc(P-poly-D-glucosamine)i^tt^^tl, @ W#tt«*fWll' 

^mzmmmm. mttzft, )irmmm^mmmm^Rmmmi, nm- 
mm. &*&z*mm*, m^rmm^^mmwxzmmmj}, mmnm 

% 1000-1 lOOg/kg, iHX&ffi&,, #.-09 Kumar, M.N.V.R., 2000. A review of chitin 
and chitosan applications. React. &Jftinct. Polym. 46, 1-27. 

mmftm&?pHiT&rm®zmm,&f£*&-nmzwm, mm 

^(acetic acid)^^feffl^^^MJifi^{£it^, lEHt^T, ^^^^pHtt 
&ftmm 3 M 4 /lTim(chitosan)£ fa? pH5.5 WT£^$/«,M*& 

it#KJ Wei, Y.C., Hudson, S.M., Mayer, J.M., Kaplan, D.L., 1992. The 
crosslinking of chitosan fibers. J. Polym. Sci.: Polym. Chem. 30, 2187-2193. Zeng, 
X.F., Ruckenstein, E., 1996. Control of pore sizes in macroporous chitosan and 
chitin membranes. Ind. Eng. Chem. Res. 35, 4169-4175. JlTWB^ffiM? 
£MM$+, Yoshida^A^ffl Denacol EX841 ft%ZWikZmmMfk®m*P 
# Acid Orange pH 3 M 1200-I700g/kg. 

n^M^-m^m^mfmrnT^mmm^zmmnz 
*%wzn-Eto%&w~m\'mm?m&^mTmm%MftjiTmm 

m ^(cross-linked chitosan beads)mm&®m*&>nZ1j&. 
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*%.WZ&- B m%&®-Wmm epichlorohydrin (ECH)Jf £m§!]»Pftfl£ 
^3(I600-1900g/kg)^l^^^^lTlgg||il^(cross-linked chitosan beads), «T 

gtm#, £+ft^;taAit&tt^&»J, ZJsUmfcmMTM&Um 25-55 BL 

±&riTmm®m5±mmmm&ik(TW; tripolyphosphate)*g$M£Jsif§> 

r*£±i£££J&#!j&-& ECH (epichlorohydrin). 
/ te £±&£!£J&a!jft'£ GA(glutaraldehyde). 
f fc £±&;t£$ftj'&# EGDE(ethylene glycol diglycidyl ether). 
±&%-nfk^.'>m% 6 /hBt. 

-WMi&jiTnmmftzwm mm^^yn^m: 

%ffi&mz±mjLTnm®®%=mmm&(jw •. tripoiyphosphate^M 
^im^mm^^mzjirmmm^; 

%*±&JlT%m®M¥±:&B%l®m&{TPP ; tripolyphosphate)^M:fr 
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S; 

ftffi&MZ±l£JlTmm®m5~%l®&&(.TPP , tripolyphosphate)?#*« 
£ + ±&;LT*W##-5-±i£HIIS*»ft(TPP : tripolyphosphate)^^M^ 

25-55 fl^^Jt + l&IIItfa.- 

^^Jt^lk^XKM^ ECH (epichlorohydrin). 
F%.±&Ztt,¥$.&ft&$ GA(glutaraldehyde). 
/ fe £±&:ttt,^£$ftJ'&# EGDE(ethylene glycol diglycidyl ether). 

mmm ech , ga> mm<z-^,nm&n>Tmmmftmm^mmTm&m*fjL 
jiTmmm&WLWMZ'WtoM&tt 680 

&®Z±&JLT%m®%L^B:mWm&{T?P; tripolyphosphate)#$ftiI£, H± 
& TPP (tripolyphosphate)flSf*5gW)§#S^ 4 /hHtttflJ^J«*¥tt£8:tJlT 

urn? mmmWo n * ?#k-Jk& z$.wft$,m&t ECH(epichiorohdrin), 

GA(glutaraldehyde)sK EGDE(ethylene glycol diglycidyl ether). 

m i %*mnzmm&km 

m 1A^RR189 Zit¥l£k 

m 2 ^uT-m^mit^mMJirmm^tm^mzmi rrm ^hrwib 

JlT9tmm&Mm& 23 S 2.5mm, Mft^&ft 30 &/ ftttttfffe 

3.0 
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® 3 ^^Jffl^|B)^T*^7lTIRBirr^fiJ^i!RP(t^^<iglPfi^iN- RR189), M 

® 4 ^^Mjg^R: 30 m, mmm 3.0 ^ffl^iwi^^^i^^^it^T^ii 
® 5 M^%%>n rri89 *m®i&fa%rtftm&M}$. 30 jg, 3.0 t$ 
a 6 M^iaiS^^^^»RP(^^"ini, n?m$uM. 3.0 w^i^/lt^miw 

4330 3£/£##:t8m RR189o 
S 7 30 &im®%%t®&% 4571 £/£2f#Ht, $$jg*m 

m s %ia® 7 ffiiwi^^#T. M^^ffi^Kifc^T^aiia*(pH 1 5 9)48 * 
s 9 30 &uR®i&wt®mm 4571 ^^^Bt, g^s*/ 

4 *ItfiL&ttlrt^ZtZ,S??g£ 24 /Ml*. #*»JJfl£$tti£#m3- 
GA(glutaraldehyde) > EGDE (ethylene glycol diglycidyl ether) £K 
ECH(epichlorohydrin)f^^i^^|^^^^2:^®|'H:(cross linking). *'&WZ1]&ft 

/ITffcH: a-a, £Z,gfi4t(deacetylation)HJg: 84.5%M85.5%, 95%; ft 
iPfij 150000,200000, 220000; 400000, 600000c 

i5$frj: ECH 98 %K GA(50 % ), EGDE(50% )%. TPPC*:^ 98% ). 

#ffliM&tt3m 189, $n RR189, c.1.18210 ft%ty.mZ%mL $-8 a 

S^^J RR189 pH <t£^?«$&-£igg?#Ksodium 

acetate-3-hydrate; wt. > 99%, RDH) and acetic acid (ACS grade, TEDIA). 

^): 

2, mau^ \ v.*- v 

3, BUfc^aBfc 
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^rmmzmmmmmmit^mmm^^-mmmAm^m^m},^ 
jirmmmmf-mmmm, loxzjiTxmmm&w&m-SL/j 
fi*w#tt s%zmm®WL*, m^zjirmm-. mmmmu 30. 

jit*^W®am#a^#S 1.0dm 3 . #S24/jMtf. 

■%£frZTPPfr®m*2oo. &m&mm&, jiTMmmm-. tpp**«[^^i 

&?it$i®ikttM tpp BftATXMHIfctJfttt. Jfctt&fc*EtiM£«tt** 
4 J ^TP J o: 0 (TPP)%^^^^^T^SI^-NH3 + W^S|Bl^^^'S^it^MR'Jtt 

zm#. jt&tomiijiTmmziMA&ML. nmm*ZMQ&&*&*ftimz 

fl&±£*WKgjftAT-XMft. ***** TPPzk*«+ 210 

w*«T*jKi!sJiJf!fife, »Bfit#f 2200 -«Rrw#*yae«i* 

2.3-2.5mm> 2.5-2.7mm> 3.5-3.8mm #fl"K^iS^*X«ttATII5«IBl3*(wet 
non-cross-linked chitosan beads). 

si), h 50 1 jwatufctt****** 125 tt&ftzmjfm* 300. 

£»JECH (^98%)5KJiGA(50%)5£JiEGDE(50%)jjqAJ:ig^^ r f 1 
310, ^jSiRaFftftft^aft 25-55 jgi^/Mt'fA'Mtt 320. 

0.174, 0.348, 0.532, 0.697, 0.871. JtJgflMLTXBHIStfliliaj* IsA* 8**3111 W 

T9kH8i&ZWffl 340. 

(equilibrium adsorption isotherm) & & t , &JLTI£i§ El #(0.1 £*JLTXK)* A 
50 /LTXXBIWC'h^ 2.3 S 2.5mm. ftB**nm 
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S6«ttMll2, sS^ffl£&tfc4fti«£?${tM 9. itfc£«!l^ffli£-fc534nm^ 
q e =(C 0 -C e )V/W (1) 

a 2 0f^fc W^R««lR|XsfATlli«3l¥ltJfffia« RR189 ZWlM®.*®. 
&. ^T*i«»^»* 2.3 I 2.5mm, ffifi&SR; 30 
3.0, Sffl*0rfcl. S^^¥^^lHift^(equilibriurn adsorption isotherm)q e (g/kg) 
X* ECH, GA, EGDE Ms ^^J^^^tb 0.871, 0.174, 0.871 . ECH M.XZW 

mn^mm^m ga egde it 69% y# 83% . ±m®%*mztmm& 

3i%&%jiT$imz-im 2 mo ®&, GA&EGDEWiTmm±mwnkTm&® 
mm&n rris9 mM^z^mmmm-m;) 0 ®&&'mmimM ecu 

RR189), iSHM^^T*Wi^^*W&*ittifc(deacctylation)gfiX*lRW^ 

#*M$,*%*mn^zftw. 

m 4 M^TMSigft 30 $M<t 3.0 ttffl*Ri^;££BHfc;iT*tt» 
KMM4RRlS9£ttft, »*«ffl*X«iATlS»(««tt 6.0). 
MM. 3.0 W, ££8;fc;iTJR«tt*i»R»*tt* 90% ffifttlMt 6.0 

TO, fl^i«JplRPft|ft*4RR189 2.gB^. S4M^^fiMM 
Ce(<400g/m 3 =, M3t^T*WIB*mS^*lJP^iRW^BI3:fe««[»fi£. ifoft 
^i^^. Ce(1500-2000g/m 3 )iaiJ^^^j£o ffl 4 £*M#U$£&:£tt'h, i^^iJT- 

¥ffi^MPfr(equilibrium adsorption isotherm) ft J8 ft $§M^«MftlfS] £4$ 
If . — jRttfflflriS:*: Langmuir isotherm Freundlich isotherm f% UfeXWWf&J) . 
^—^T^^J Langmuir isotherm Freundlich isotherm ^^M^f l JftiH# 
W^^JlTI^^JMlWIim RR189, £ + ft*#MlRHtt&;& W Langmuir 
isotherm itg^ 3*7 1802 M 1840g/kg. 

Langmuir isotherm , ^ 75 #H T : 
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Q(g/kg)^jSf 5 F^|fe*4^S(high equilibrium dye concentration)C e ftt% 

%-®.jiTmmmz%-mm-kmmwmm. b * Langmuir **, ^^si* 

»^j(affinity)W*. Q tt$!5£ffi£»«M**44HF : &t, *»±Rl»Wli6*. Q 
■5 b RriU**tt-# Ce/qe^T C.:6&£|Sr*&«ffi(intercept)»IiJ. 
Freundlich isotherm , ^ $P T : 

*.-ff/C (3) 

^WmMftZHifa. ^n^f lffl. tt*«ftWfl^lft»:t*#(#W McKay, 
G., Blair, H.S., Gardner, J.R., 1982. Adsorption of dyes on chitin- I: Equilibrium 
studies. J. App. Poly. Sci. 27, 3043-3057), Hm*iJ#J ln(q e )*f ln(C e )Hm ill & £ Q, 
W&(l/n). 

m^^mz^m^^m^~,%^^mm^m-nzi:mmwz 
m*%-mwm®Mgfcsh n*mm*%wzy?&m&. mtz%i&m& tppm 
ttmm&aiz-jLTmmmm n±ffi&. m^^mmmz^m^jirmm 
m^Mc^^zwm, *%um.&itmwz®&. m^mn^u^oHmwz 

%7MWWZtilM, 1&||-Mlft(pseudo first order adsorption), 
M(pseudo second order adsorption)l^&rt3|a^(intra-particle)^|Jc^Slftfl3**J 
ifcjfr&g&l&ig. Lagergren £3&-*SiI¥5S££3;(#l$ Lagergren, S., 1898. Zur 
theorie der sogenannten adsorption geloster stoffe. Kungliga Svenska 
Vetenskapsakademiens. Handlingar, 24, 1-39): 

log(g e -9) = log 9e -^L_f (4) 



mvft®)zmm%&., io g (q--q)x?f t ffsi*r*ftfe*-»a*** k,. 

$Zlii^ltS$M££3j(#fis3 McKay, G., Ho, Y.S., 1999b. Pseudo-second 
order model for sorption processes. Process Biochem. 34, 451-465): 

tit 

+ — (5) 



9 M« 9e 

Ik 
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& m # mmm 



h = k ig ) (6) 

(initial adsorption rate; g/kgxmin). t/q M t ®ZM&WRW,fc&fe%~UM$ , % 
m k 2 MR q e . 

%L =? (intra-particle)r ftfcgl M $P T : 

? = */ 5 (7) 

m 5 M^arn rri89 m&um 30%, mmm 3.0 twbmjit 

#^&&***fcj£##J# 5096 MR 1910 ^/35:^+/hN'^.»Sl5f^^jiti : J^;j^ 
1999 £/&##£i&ffi!:#*J3j 72% 54%. &ic«M#}i«*[ T 

first order adsorption), 'HBzilKI&Pfttpseudo second order adsorption) W R #£ : Pl*] 
(intra-particle)rfimMtt^*^ 

^^(correlation coefficient)R 2 AW+^if ^ 0.998. ^H^^f^ill 

S^jl^^|5c(rate constant), $&>&Pft^(initial adsorption rate), \ZlR 5 \ l ffiWffl 
m -h (equilibrium adsorption capacity)^ ^ M4 & *M £ #S » fi W> M IW 
I5I*^^^*4^S4 1910 JfiPM 2900 «^M 5096 

^Bfi^JSit^Mii^. Miti:i 5 F^'5ilPft^^(qe.cai)W | JM*7J^^*4^^1i 
MitJlP. #J&$jg 5096 HISLUKR 2900 ^^T^^^^tW^^^qe.ca!) 
MJiiST MJ&#£;*/ 1910 £/3##£¥MPfm;tl& 54% VXR 93 % . 

m 6 s^fiftxt^ $tt«itt2JM. g^&$<t 3.o immitjirmmmw 

®1&%t®tiLm% 4330 5£/^^|fe^RR189. S t 

(correlation coefficient)!* 2 ^ 0.997. &ttWZ¥\mffimfin&%MLZ¥ 

MIM;i83%, 90%W&96%, «&M7l&iNM;tittm^&7&^ 
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Ji*pS5om, ii$^^^^^iapft¥s^ifeiiin. t mjs 40 so &zmm 

ft®.ttm%&WL&30mZ4.66ig&R 1.76 ft. ^J¥^¥«fflR«t^*(qe.d)ft# 

l®M££iiMiiM, 30 # 40 fiiiHFi s | t *»WiB>3(q«.i)«'»J 

^^MJS50aW^T^«RPft^^iil8%W^9%, . 

K c = ^ (8) 

AG°=-*nn/i: c (9) 

log K (= -^ A//l_ 

' 2.303* 2.303/?r 

W&*$4fc(A5°)3RII* logKcX* l/T^lvan'tHoff ffl^*tU&«ffi**5£. ^ 
*M*^*0(**H+i«Jllz:«*ffl^«f*WIB*^r!St»ia c Ae ), a&tt 

ffi«-a&jS£^a[*W»^iajSttl»^^^rffl Arrhenius tfff^ti&to 

T. 

* = *o«p(^) (11) 

k fciftffli&Mfft, k 0 ^M££&&@^(kgg-W'), E ad m3Wtt 
JjfflSi»<kife(J/mol). kolU&E«,]Rli*ln(k)JfiH/Tffl^*WS«Je»|IJ. £ 
SM^^H. Sift. k^TZ%%vI\>m Arrhenius M^^: 

, o ,n7 .-75.708x10'. 

* = 8.107xl0 7 exp( — ) (12) 



A// 0 = (13) 
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^ig«0^mig. JM£«ttf£E de ttit^2l 128.656kJ/mol, gifciJgnT 

^^^itjirmm^m^mzmn, &rri89, mms.®m*zmmi%, 

® 7 £ liRMJg 30 4571 Jft«JK*f/LT 

XMWSkA^iA* ifc£»J5fcJi RR189, «^*Rje**i»2i«RWW». I*H 

+s*M#««4i2:*ffi. xmmii&mmQ. mm i nmzwr, hi s 

Jt*ttfflX«ifc^T*»Ha(pH l 2 9)48 <Mrfi«l»ttA. ttilMilS 
£$$tt;iTIBS8IIIftWpHi.(k 3.0tt&6.oai±48/|MrtiiRW. B 

H&PHRR189 £*##Ji#iTteffl*$®;£/lTI£!t£pH 6.0T«»W«i 118%. 

78%£ 32% o Silt, '««K^M«A**iftl^«4l[fflAT«a>RNtftl4^SA. 
#J*HRR189. Hilk**i»i:*ft*«rJS-&«ffl : f»f!fe^JK*«:ffl. **i*k&#5fc 

-«W$MW + #& £:£j£tt3§m (correlation coefficient)R 2 & <I ^ * 

i.ooo. & *%>m%\\%z^mmmm%%%.zT&w& i &** 

M* P H{I2JIiM&ii, M«l^iRltt*KpHiti&itM)ft«fi> £Phi.o- L 5 3.o 

mm**. xsfT x««iAT*«B». # ph€ i.o & 3.o zan^wmm 
tiftmn^te. ph 6.o ftzwrnmit 66% ua& 34% . 

mttrtTwwmijzm®, jiTmmm*m&j:*&m&2i 2.3 

M 2.5 »*3iaft»/|NS 8.777 M 8.235 »#. HftHMiaMSESfti&S 30 jKtJU* 

4571 ft/SUm, it^i.0W, ^UJlMW#fi*iXiRtt 

^T3Rw@i3*^«Rii»ife»i^*, rri89, mmmfe*%wzw 

®^&M&%&itjiTmmmftzwMwmkT^zmm, 
mmmmmtizammm^ is /hat. ±s^^a;iTiimB#£fl : $&iR 

PftM^?tBtfHj^«l^^, £il 48 *W*ifcftT-A*«5S;iTJR»B» 
fcI*TfWiaTIIIItt*ti,»«lil=Mailllll!l 

*-««W*aTHr2ltt*. ^iitt^^R 2 Ur{l^^ 1.000. =F5*JIT 
IISIIil^S#^W^m-^^m^Mit#^^^,^tt^^R 2 ^^^^0.999. 
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